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(84) INK ABSORBENT AND RECORDING. SHEET USING INK ABSORBENT 
(B7}Abmaot: 

PROBLBM TO BE SOLVED; To provide an.. Ink absorbent which shows high ink absorptfoa and optical 
.density and also outstandrng water resfetaacs and light redsmnce as we!! as a recording sheet using this 
ink absorbent. 

SOLiJTION: This ink absorbent is characterised In that It contains mesopom^ silica with an average pore 
diameter . of 10 nm or more and 35 nm. or. less, in addition, the recording sheet is ^haraoterhved in that it 
contams : the described ink absorbent. 
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CLAIMS 



[Ckfei 1] TM : ink absorbent characterised by containing a mt>so porous silica with it. [ mwfsvm® £Ole 
m-naotsr larger than ICfesi arid j f smaller than 35noi j 

[Claim 2] The Ink. ahaorbem according to dmn 1 characterized by includmg; tfe .meM.Titom more than a 
kind -is wkfdrths meso OTrs^v dlka. was chosen %>m tbe, alkallne^emth-inetal atom and.£he sipc atopn 
[Claim Si The ink absorbent according to claim 1 or 2 characterised by carrying oat sur&ca treatmeni; of 
the .mesa porous silica" by the saar>e coupling agent, 

[Claim 4-j The: ink absorbed according to claim 1 to 3 characterised by contakvicg at least one or mom 
saris- of an ultraviolet ray absorbent, radical inhibitor, and a singlet oxygon anench^r, 
[Claim 51. The ink absorbent acoording; .to. claim I to 4 cbat^tedzed by contaI#ig the blhder of a,po!y*my! 
akobb! system, 

[Claim. 6] The Ink absorbs slurry whlea consists of an ink absorbent and a -solvent according to claba 1 to 
i 

[Claim-:?] Ths record ahaet characterised by containing; m ink acsorbent according. to claim. I to d, 
[Tranchnion dona.] 
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DETAILED DBSGMPTXDM 

. — — -^<-^^^ 

[Detailed Description of iim. Invention 1 
[00.01] 

[Pteld of the h^entioa] This Invention relates to the ink absorbent used for the record sheet for Ink jet* 

etc,, m& the record, sheet using it. 

[0002], 

[Description of the Prior Art] By the spread ax the : Internet, or digital cameras;, the. opportunity to out put a 
h^h^Mritiori-M : co!pr-isiage. so paper etc, has increased. On the other jhted, felh-color-i^ing is spy for 
the printer fey the fek jet method, arm; sines it, has the Statures, .like there is little noise by low cost, it b 
spading; quickly as; output equipment of these images:. Although It, is tM method, which this tek jet method 
injects a liquid ink .drop from a nossle at high speed, is .made to adhere to a recorded material, /and is 
recorded,, since a liquid ink drop is coxvtkgiausiy injected including a lot of soiyents in : .ink, liquid ink drops 
unite mutually on a record sheet, and it is easy to produce the nouconlcmdiy that c dot spreads or a color 
b mixed etc. For uhb reason, .even if it absorbs: Ink promptly and a dot laps rink is hot mixe d wit h an ink j*t 
record sheet, htit moreover there is no dot blot, and ir is required that it should: .hays high optical density. 
[6:09:31 Then, spreading or mmt-^^g) are proposed, by the base material with the. binder in various 
organic substance and inorganic, suhstanees as a record sheet of an ink jet if needed. For example, the: 
record sheet which prepared the ink absorbing layer which consists of water soluble resin, such m polyvinyl 
alcohol on paner, a piastic Sim, . etc. > add the record sheet which prepared ^ 

cmiskmgMsvs* such as sides gel are: known Ctdr. eKampie, jP,5:5-14878o,A :J; jp > 56-99692,A ? jR59- 
IT43SIA JR2-27g67G,A J etc,)> However,, no. they were what oan be enough studied irr respect ox demand. 
ch;ar:actedstlcs, such as 'the absorptivity of ink, optica! defrtsity, a water rotating property, and, light fkstnese, 

10004] 

[frobtem(s5 to he/So^od by the: IiwtmtM:^%hti>0 coiVv^ntio.riaI technique, the absorptivity and optica! 
density of tho ink. -which .was not : obtained are high, and this irrveation aims at offering tho Ink absorbent 
excellent in a water resisting property and iightfeatnesc, and the record sheet which used them for the Ink 
absorbent, slurry list, 
[SQ0.51 

[Means for Solving the Problem] That is, this invention offers the foi'bwmg, mk ahsorhenta of 1 -2 > and the. 
record sheet which used them, for the ink absorbent siuny list. 

l,.lnlc,absorben;t. characterised by containing me^ porous silica with It. [ an average ode diameter larger 
than I0nm and ] [ smaller than SSnm ] 

2, Ink absorbent o? one aS>ove-mentloned pubheation characterised, by including, metal atom, more: than kind 
as which amso porous silica was chosen from: : aika|ine-eart h^rnetal atom and zinc atom.. 
[0006] 3. .Ink absorbent the above I characterised by carrying . opt surface treatment, of meso porous silica: 
by silane coupling &gsmt, or given in two, 

4, ink absorbent given in either of the above 1-3 characterized by containing at bast one or more sons of 
ultravioifet ray absorbent ?; radical inhibitor, and singlet Oxy gen quenohsr, 

5. Ink. absorbent; given in. either of the ■ above 1-4 characterized: by containing binder of. poi^iriyr;a!c^hol 
system » 

£ m^^otbm- sfefty whioh Wc.pm^. either of the above l-S troni ink absorbent: and solvent of 
pnblfcatiorr 

7. Record sheet charactericed by contMaing ink absorbent of publication in either of the .above oi.-S, 
[0G07J Hereafxer, this invention is. explained to a detain Tkrmk absorbent of this invention is charactered 



by an a^-erap pole diameter corknhiingm; larger meao porous silica smader tham denm than iOnm. The mean 
parous ^Oica used for the Ink absorbent of 'this invention: h? the silica porous body which, has ^,Mrage pole 
diameter,. and o^teBMty is clearly accepted In a larger meso pore: field smmter than 3bnm than XOnm by 
the. pcmdm- X-^mxkm,- .mia.it- has umfena. .pone m it As ^silica content, 90 % of the weight or more is 
desirably and iha element which has permuted silica mmm, sim m hxipxxniim, such as sodium originating 
hi a. raw material and a tempkite residue, alujiiirmm, arid ti tanium, has less than 10 desirable % of the Weight, 

I fSQBl Ibmthermore. a BET specific surface area (nitrogen adsorption ^peelfic surface area.) is desirable, and 
the meso povm^ smm *&&d for this invention; are 400-I4QQm2/g arid a thing ^hich It is more desirable, 
and SOO-iOOOa-2/g and pore. volume are desirable, and has the porous .structure of 1 - 4 ce/g/There is a 
nessibihty- that sped& surface area may become: inadequate [ Ink- absorptivity,] when under 400m2/g or 
pore volume Is less, than 1 ec/g. As for mean particle diameter^ It is desirable that it is 0, 02-20 
micrometers, and. it Is CKdg- It) micrometers more preferably, Whoiiumean pmtlele diameter is larger than 20 
micrometers, since the smooth nature of a record sheet may be: lost, it Is not desirable, 
[0009] The above-mentioned property IsrfUlniled, and If the msse porous: silica coMainlng the metal atom 
more thane, kind chosen from the alkaline- earth~metal atom and the tmo atom, is contained, a. water 
resisting property and light? aptness will Itaprove Smher, Moreover, the abo:ve-mentk>n^ property k 
mmiled/ and if the meso porous silica which carried out snr&oe treatment by the sdane coupling agent is 
contained, lightihsLnass will improve. 

[0010] The synthetic approach of the meso porous silica used for this invention will not be especlaOy 
limited. If a meso pmxvasrsi&a wtth it is obtained,. [ an average pole diameter larger than lOnm and j 
[ smaller than 35ftWj- For example, the: synthesis, raethod which, made the aikoside of a silica indicated by 
the Lh$> PatvNb, 35S672S description the source of -a silica, and made the template the qnarternary 
ammonium salt containing long-chain alkvl can be used. Moreover, the appmaoh of eompouridingywith. the, 
hf drotherma! erystaliteation method: ^htcb makes the amorpiiqus silfea ponder and -the-'alHah silicate-wStssr 
solution with which the synthesis method is indicated by the Patent Puhlication Keisei No. 503499 I five: to j 
oSoiai report etc. the source of a silica, and makes a template the quartemary ammonium sab which has a 
long-chain alky] ^oup, or phosphonium salt cart also be used. 

[001.1] :Furtherm.ore : the approach of making, sheet dlkates, such aa a money dynamite, & template and 
confounding: a ioar-chain atkykmmorium cation etc, for them, by the ion-exchange method as a. source of a 
siiioa : indicated by j^4-2a88lb 3 A etc., can be used, in, addition, the approach of .-compounding active silica 
^ * $or,rce of a silica bv making amines, such as a dodeeyl amine and a hexadecyl amine, intcu.a template, 
Or as indicated by D.2haos and others- report O.Am.Chem.Soc, Vol 120, P8324-6036 (1998).]: The trihtoek 
oooolymer which is the aonionic surfactant of the amount of giant molecules can be made into a template, 
and the approach of compounding in an acid field can also be taken by making the alkoxide of a, silica into 
the source of a smiea, 

[00123 Bapedaiiy the synthetic approach ef the mmp porous containing the metal atom/ more than a 
kiad-.-cto atom and. the zinc atom is not limited/For example, the solution 

or skim* containing thevstav- and metal atom of the meso porous, silica compounded: by the synthetic 
approach 'mentioned above can be mbved, and it -can obtain by sell-possessed, or the approach; of making it 
react. Moreover, a metal salt etc. can he directly added to the slurry of a meso porous : silica,, and : ;selF 
■possessed or the approach of making it react, can. also be taken, 

[0013] Or in case a meso parous silica is compounded, the approach of making a; metal salt etc. adding and 
containing can also he taken. As a metal atom, calcium, magnesium, and sine are desirable. As far the 
content of a metal atom, it is desirable: to carry out 0,5-20 weight section content to the meso -porous diica 
100 weight section on oxide criteria, and It is 1 - 10; weight section more preferably, 
[00.14.]: Well-known sdane coupling; arts, such as- dry process and a wet method, can be used for the 
aooroaeh of the surfeee treatment by the sdane coupling: agent of a meso porous silica. For example, 
carina out churning mixing of the meso porous silica, the solution or skmry of a silane coupling agent can 
be sonwed , and the approach of making it adhere or react can be used. Moreover, the approach of mixing to 
the slurry d4m^.W>txm Mm and making a si&ne coupling agent or its solution : and a .atony adhering or 
reacting to it can also he used. 

[00151 tn case a meso porous - silica is c^ponxlded,: surface treatment of : the silaue coupiing ; agent cam also 
be added and carried out/ For mmm®* it is compoundabie by.suhstltutlng 3-aminQpropy] trieihoxysdane, 
methyl tnethowdlane, etm fbr a part; of tetra-ethoxy siiane which, is the affioxlde of the silica used: as a 



source of a silica at the time of conTpomtlcu. 

[0016] Although .wiiich a .wdFknown mlane coupling agent Is sufficient as the aiiane CDupling agent used for 
this, uwentlon, its 'sikno. coupling .agent -which has; thefanctlonal group which is; not high, out of 
hydrophohieity is .cd^sntbr^ly desmabkn As a concrete functional group, the ainino -group., an. epoxy 
group, the 4th dass-ized ammonium salt radicab - k sullhydryi group, a giycldoxy radical, or an rriethaerHic 
radical is ^feslmbfe, Especially, the amino group and the 4th d'as^feod ammqnfem sMt radical ar^ moro 
desirable. The "isuanfc coupling, fegteftt used- in. this, mv'sntidn may be independent , or two or more sorts may be 
combined, :and iUa de^rah^ "Q-,2 - 2:0 weight section m& to use at a rate of I - IS \#ight: section more 
preferably to the niaso porous silica 100 weight section. 

[0017 ] Al though especially the content of the meso porous silica of the ink absorbent of this invention is - not 
limited hy the activity geaiah, 10% of the: weight or nipreof its .content & desirable. It. la containing. 30% of 
the weight or more more preferably. Although not limited especially as other components, a hinder, a 
pigment, etc, caj;V:bo. ; used aceprdlog to the purpoee of use and a gestalt. As a binder, . the : organic substance: 
with water soluble m?m } such as starch, and the deriaturation objaci. poi^inyi alcohol (Following l?VAJs 
salted), Its denaumation object,. coTiventiOriaily w^ilHmowna latex, an emulsion, etc. can be used, 
[001:80 It is a.ecirab!e to use a PVA system, binder 'especially, Asa PVA system binder, the usual others and 
cation donaxuriaoon PV A and the usual aOanol denatiiratlon PVA of PVA may be u^d> A binder is usually 
used in the range of the S - '300' weight mc^m-to the m$o porous .silica 100 weight section. In an mk 
absorbent. As said pignn~nb siiiea gel, a calcium .^arhonat4 x a kaolin, &:£&&iit&, an aiumlna, etc. are raised. 
[001:9] Uomomr,: it mi resganchto the coniponant contained in [ other than the above-urientioued hinder 
and a pigment 1 an mk absorbent In activity eye, mid. weil-kuo^ as an ultraviolet ray 

absorbent, radical inhibitor,; a Mngtet oxygen quencher, . a fading Inhibitor, a deck-watertight-d;u.n-nnaire-iaed 
agent, a dhperaanb a thickener, and a defbaming agent r can be used. 

[0020] As a deok--watertIgbt4uminair8-i£ed agent, S;UMIRE gap gin 1001 (Srmiltomo Chemical trade rime), 
KSR-iOOK (Sanyo Chenncai Industries trade riamo), otD, eanbe used for cationiu resin, such as 
poiyeth:yle:uo:Im:kie, a ;polyam.ide urea-Tesbp - and poly&mide rg&m, and a concrete; targot, for example. 
f<}02X] Since hghtlbatneas will improve if at least one or more sorts in an idtravkdet ray absorbent, radical 
inhibitor,' -and' a singbt oxygeir quencher (these- are hereafter called a stabilising. agent.) are Included 
especially, lids oeMrable. 

[0022] if it la effective in aghthmtness improving and. them is effectiveuose of de;gradalion,prev<irntio:rv i.n 
order that the stahilimng agent used for this invention may prevent degradation oltbe ink which was printed 
arid was absorbed by the ink ahsorbenfc &d&g, espepiahy the class will not be limited-,. Moreover, many can 
be used although the optima! thing naturally changes with the ink used for printing, or hs. degradation 
4ovIo.es, and used for <^gradsttion inhibitors, such as a polymer and color photography. It may add 
mdeperidently or these stabiazlng agents may bo/uaed .coinbining each. Moreover, yon mar have roe 
etruoturo which ahowe the ehfetiveness of ultraviolet absorption, radlcaj prohibition, and singlet oxygen 
quenching in the some- compound. 

[0023] Especially as m effects thing = of ultraviolet absorption, although not limited, as on . organic, 
substance svstem, n s a!lc3?1ic -aord system, a . hsns opmnone . system . & hoods: tn&oole system, a cyanoacrylate 
systom, a beozoate system , a hindered amine system, etc; are mentioned, and the particle of oietaUk 
oxides, ou ch, as titanium oxide, cerium oxide, and a zkx> axkfe, is mentioned as : an inorganic substance 
svstenu That, in which the ■compound itself does not soil a white ground by colorles^neas, but the light 
stabihty of this self is moreover excellent is desirable, and a hmmmimol system is the most desirable. 
[0024] As art effective; thing of radioal .prohibition, -although phenol systems, such as a mono -phenol syvtear, 
a bisphenoi sy^torm and a macroaiolecLUO mold phenol system, a bydroqninoue systenu an organic cuhtm 
:svetom, a phosphite syetoan and an amine systeai are rnentioned,.. a hydroquinone system Is the most 
isi'rahie. As m effective thing, of singlet oxygen quoriohmg, aithongh, m aniline dorivative, an organic, nickel 
system, a SUPiRO chroxnah system, a SUPIEO In out system, etc, are inontloued, an anllknv derivative k 
the most desirable., 

fO025Tas a MablUsing agent ---- concrete — Sumi Reiser, SUMISOBU (Sumitomo Chemical .trade nmneh an 
AOEKA stub (Asahi eiectrincatioxi trade name), IRQ AI^IDX y Tlf^UVlN (tlbampeoiality chemicals- trade 

nm\^> OHM-SP, and do - HQ. TS8 (Fuji Photo Film trade- nan-e), need .RARU CTaki Chemical trade 

name), alnc-oxide uitrahne panido 2nO-305 (Suinitomp Osaka Cement trade name), etch can be osed,. 
[0026] Although especially the addition of the - stabilizing agent in this invention is not limited,, when there m 
little effectiveness of preventing .degradation of ink if too few and there- is ; there is a possibility of 



deteriorating engine performance, such as re solution as an ink .-absorbent and a water resisting property. 
[im much 1 Therefore, the addition has desirable 0.01 weight section - 10 weight: section to the mesa 
porous silica 100 "weight section, and is 0.1 weight section ~ 5 weight section more preferably. 
IOQ27] As m approach of adding a stabilizing agent, there are an approach which an ink absorbent is made 
to distribute to homogeneity, and an approach which an ununiformity is; made to distribute to an mk 
absorbent. As an approach which homogeneity is made to: distribute, there is the approach of adding in the 
ohase of an ink absorption slurry etc. Distributing m ununiformity is the object which prevents more 
effectively degradation of the ink absorbed by the ink absorbent feeing, and skiee the required pari of an ink 
absorbent or a record sheet is distributed by high concentration, it la performed. 

[0p2S] EspeciaOy as an approach which an uuuolfonnky is made to distribute:, although it does not limit, the 
following approaches are mentioned. How to remove a solvent or mix with a binder etc. in the condition as it 
is, alter adding a -stabilizing agent in the liquid which distributed the meso porous silica to solvents, such as 
alcohol and making a mem -porous silica stick to It as m approach ef adding selectively to the meso porous 
silica In an ink absorbent at High concentration. On the other hand, alter adding a stabilising agent in the 
limed which distributed or dissolved the binder in the solvent and making a binder stick to a binder as an 
approach of adding to high concentration selectively, the approach of mixing a sol vent with a meso poroos 
silica etc. In the state of [ as It is ] ckanmcs is raised. 

10019] Moreover, the approach, of applying the ink absorbent slurry which prepares the ink absorbent agent 
siurrv which contains a stabilising agent in high concentration ana low concentration, applies the ink 
absorbent slurry which contains a stabilizing agent In a base material nrst at low concentration, and contains 
a stabilizing agent in a hear side on it after that as an approach of adding to high concentration on the 
surface of a record sheet at high concentration is raised. In addition, or a stabilising agent is not included in 
a base material at all, after applying the ink absorbent slurry included In low concentration, the approach of 
apsshdng the solvent containing a stabilizing agent or carry dig out Impregnation la also, possible. 
[00301 The configurations of the ink absorbent of this invention may be line particles, may be a massive 
obieet, or may be a letter object of kneading, mid & conjuration will not he limited, If the front race of base 
materials, such as a synthetic-resin tain and paper, is coated, or it inner-** and it can consider as an mk 

absorptlon element . . ... 

!"003I] In the record sheet of this invention, the front feee of base materials, such as a syntneric-Tesin mm 
and paoer, Is coated with the ink absorbent mentioned above, or it is inner-**led> ; and let it be an ink 
ahaorotlen element. A synthetic-reshchlm or paper is raised as a base material to be used. As a synthetic- 
r»efo dim, nolvester, oolvolefine, a polyanude, polyester amide, a polyvinyl chloride, etc. can be usee, tor 
^ f ^ple. Furthermore, these eonotymers and blend objects, the thing which constructed the brieve or the 
film which scoured the pigment, and was [ the pigment j fell and opaciffoated it, a foaming film, a gloss mm, 
etc. can also he used. . 

rpdael «,* inside rifth« above- mentioned base material—- polyester — polyetnysone terepntnaiate is 
nreferablv desirable feom points, such as a mechanical property and workability. Moreover, as paper, paper 
orffe* otmlitv, a reoort grade, paper, art paper, a cast-eeated paper, coated paper, a synthetic paper, resin 
coat paper- etc. can be used, for example. Sloth, each as cotton, rayon, and an acrylic, a glass pmte, a 
metah etc. can be used according to an application besides a synthetic-resin dim arm' paper. Although 
especially a limit does not have the thickness of a base material, many 10-200-mscrometer tilings are 
usualiv used. 

fQOeSha means- to coat a base materiaf front face with an ink absorbent — tor example, ah ufo absoroent 

kbfos. such as a die coatinn machine, a roll coaler, a rod coating machine, a blade coating maenme, 
iedm-S'kiik coating machine, - : - It can apply using a well-known approach ami the approach of drying 

be used. Moreover, the spray method and shaping side which spray the din eoaong metnen immersed, m 
an ink absorbent in a base material arid an ink absorbent on a base material can be coated wuh an uiK 
absorbent , and the aooroaeh of imprinting to a base material etc. can also be used- 

fD034l hi case it coats, the slurry which mixed the ink absorbent and the solvent, can he usee. Altheugn t.ne 
Ajn-rv 'which mixed the Ink absorbent and the solvent may mix the constituent and solvent of an ink 
absorbent simultaneously, after It pr spares independently the dispersion liquid of tne meso porous since 
•which is the constituent of an ink absorbent, mid the liquid which distributed the hinder which is the otner 
constitaent. it can doable both, can make: them a slurry and can also foe used for coating, 
iponpl AUhensh oseosmllv the solvent used for an mk absorbent slurry is limited neither with toe coating 
^pnrn^.h norths binder be used, various welt-known organic solvents and water, such as alcohols, seen 



as ethanoi ma kopropyl' alcohol, an Metpnev and a methyl ethyl ketone, can be used for It. Although the 
content of the Ink absorbent in an ink absorbent slurry is changed according to the coat mg approach or an 
activity geatajt and is not [muted especially, 5% of the- weight or more of its content is desirable^ arid It is 
desirable to contain 10 % of the: weight or more more preferable 

[0036] A baee materia can improve the coating nature : of an ink absorbent, m adhesive property, etc. If 
needed by carrying out well-known atntb.ee preparation, suck-as corona discharge treMmesvt and pnmm, in 
air or other ambient : atjnpsphere^ be^re coating. Moreover , you may carry out coating both sides of a base 
umteriatwlth which a multilayer -is coated, or carrying out the laminating of the layers from which physical 
properties, differ, such as a protective layer, and: a. gloss .layer, a. glue line, etc. 

[00.37] 1 "d00~nuorometer S-50-rxd.crcr^eicr 5-30 micrometers are more preferably suitable for the thickness 
of coating pretbmbhn The content of a coating layer has deaimble 0,5 ~ 30 g/m3, 

end It da Q£™log/m2 more pr&ffer^bbc The absorpti vity of ink may be inenmcient if the. content of a nieao 
porous dlka becomes leas than [ thSg f/m 1 two, 

[0038] An Ink absorbent can be Inner-^Ked) to a base: material, and, Ik the case of paper, the approach of 
adding mid carrying; one paper maktag of tn^ sto^ containing saM ink absorbent or ah ink absorbent to the 
slurry for paper maidng. cen.be used tor the . means. Moreover, an ink absorbent can be mixed with synthetic 
resin etc, ■anc 'the-epproach of .febrieat&g the, shape. of a film and Mv the shape of a sheet by the casting 
method,: the. mmmin method, the calender method, etc. can ate o be used, As . syiv&etie resin, although 
there is especially no limit, they are vinyl alcohol system resin, acrylic: ream, ure thane system reshn anmo 
acid system ream,, etc., . mid: | ts pen&eable high . thing is desirable. The content: of the -mean porous silica; on 
the basis of the whole sheet has 0. 5 - 30 desirable % of the weigh c 
rod39i 

^Embodiment of the Indention] Although aa example !s given below and the gestalt of operation of this 
invention is explained concretely , f hie invention is not restricted at -all by tide example.. In addition,: in the 
example,: an average pole diameter, pore vokinie., .and spedne surface area were measiwed with nitrogen 
using auto SOBIJ ~I made from can I^KUROMU^it asked, for .^pecilic. surface anen with the BET 
adsorption method, mean particle -. diameter — Shimadsu Make — it measnred by .laser .diffraction typo 
p&rtK^ meter SALD- liOOt The, silica content of the sample after 550-degree-T; baking 

calculated the silica oontenion a mmo perona silica from the weight dlgterenoe before and. behind. 5.50- 
decree --C baking ac 10G& The .content of the mso parous silica in an ink absorbent layer was caicalated 
mom the weight ratio of the weight, after desiccation of the coated ink. absorbent layer, the meso porous 
silica taught into the slurry, and a binder. 

TG0401 Moreover, act his example, the following approaches escheated the printing property,. Yellow, 
MAZHMDA. eyanogern black, Green, red, and the thing that, performed: Mm solid ptintmg were- used tar the 
created record sheet with the commercial. Ink. jet printer (the Seiko Epson, make > PM-fSOC) , 
P00411 Evaluation criteria are shown below. 

1} Printing nature : the visual Judgn^nt of crawling of the ink of t he .printing section and extent of a blot of a 
boundary Uhe was carried out. 

G -blot-less ; spread a little. 2 Ink drying which becomes In >:: and spreads: Extant of a prefer feci and 
an imprint of ink of the priming section witn a blank, paper waa judged immediately after printing. 
0-**£ mijsnnHess j: with no imprint after 90 seconds alter [ of : J 60 aeoenda : : axtor L of k: ] .90 seconds ~- 
hamlet d watfu--Te3iaun^oroDer: v: — after dipping the printed record sheet an debater Ibr 2 minutem it 
dried at the room temperature and the visual judgment of a blot of ink and extent of a spill waa carried out. 
O i Ink. flow minmmm Drink flow smaOness -.**:. Inside of ink - flow x: ink Bow size [0042} 4) Lightmstness ; 
table-top"-type acoelerated-weathericg exposure equipment SANTESUTO CPS* (product made from an 
Oriental energy machme) was- used I>r the -.printed record sheet, and it was Irradiated on condition that ■the-, 
black panel temperatcre of 60 degrees Gr a window glass filter; activity, and irradiancewBS W/m2, The 
ootical dencity of the black boibre and behind a 60-hour exposure- was measured, and the rate of change of 
concentrauou was searched fbit Measurement of optical density was performed using the reilection density 
meter (mace in GURBTAGU Macbeth, EiV9l8)> 

O the dsTO smadnees of :fcding whenever [ 0:&dmg j — fekfe whenever [ x:fading j ™ large c printing 
concentration: — the optical density of the printing section of black • the Ore ugbf ache ih. make -- it 
measured, by roBectien .density meter RD-9SS. 
IQ04S1 

Siamplel Pbronic which It consiclers as a tempi ate at 662 g of example 1 water , and : is triblock copolymer of 



ethy lene oxide and propylene oxide 2Sg and I25mi of hydr oehloric acids were added, and the churftirig- 
dissolution of Pi 23 (BASF A. 0:. make): **» carded out at M degrees C. It added agitating S7.Sg I ; 3,5--- 
trimeihyibeneehe to this. It added agitatisg tetra-ethoxy sliane 52g fufihattnore, agitated, st 35 degrees C 
for 20 hours, and put at 80 degrees C for 48 hours. The obtained complex was filtered, it was air-dry after 
rinsing for 48 hours, and the complex powder of a silica; and. a template-was obtaim^ai. This powder was 
distributed to ethauol, and it processed and filtered at 60 degrees G, This . actuation .was. repeated S times. 
Subsequently, it dried at 70 degrees C after t ho air dried with the room temperature, and the meso porous 
silica, was obtained. 

[0044j The peak was looked at by d value ~VL7nm in X diffraction drawing of this sample (Sample A is 
called hereafter). The Seishin Enterprise jet. mill ground Sample A, and the. sample with a mean panicle 
diameter of 6.7 micrometers was obtaiaed (a sasupie Al is caifed hereafter). The speckle surfoee area of a 
stunpleAl was [ the average pole diameter of 1.13 ce/g and a "me so pore field of 530m2/ g and pore 
volume j iS.Gnm. 

[0045] Water was mixed with the sample AI and dispersion liquid of Id,? % of the mi$H of meso porous 
silica concentration were created. The: iQ-% of the weight water solution of the I0~% of the weight water 
solotiemaoa the sllano! deoateration PVA of Cation FVA was mixed with this., and the meso porous silica, 
Gatiori .PVA, and the weight ratio of the. silaool denaturatlon FVA prepared the Ink absorbent slurry of 13.3 
% of the weight of solid couterit by 10:3:3. On the sheet made from polyethylene terephthaiate (100 
micrometers in thiokness), spreading desiccation of said slurry was married out, the sheet for record which 
prepared the ink absorbent layer with a thickness of about 40 micrometer.* was obtained, and the bar 
coating machine estimated the printing property on it. The assessment result was shown in a table 2. The 
contents of a xnoso porous silica were about 13 g/mA. 

[0046] In example 2 example 1, the mexo porcos silica was similariy obtained except havdng changed the 
amount of I,3,d-trimstriyibenzene Into 50g. The peak was looked at by d value AG.bnm in X diffraction 
drawing of this sample (Sample B is called hereafter). The Seishin Enterprise jet mill ground Sample 8, mxd 
the sample with a mean particle diameter of 0.2 micrometers was obtained (a sample 81 is called hereafter). 
The sneeiue .surface area of a sample Bl was [the average pole diameter of 1.23 co/gand a meso pore fold 
■of 520m2/g ami pore volume 3 23.Dmm The outside which used this sample Bl InstssP of the sample Al 
obtained the record sheet like the example .1, and performed printing charactorix&tlon. The assessment 
result was shown Jn a table 2. 

[00471 In example 3 example 1, the meso porous silica was similarly obtained except navung cuangen 
stm-fofog teesoerature into 95 degrees G from 80 degrees C. The peak was looked at by d value A29 ,4nm in 
X diffraction drawina of this sample (Sample G Is called hereafter). The Seishin Enterprise jet mill ground 
Samsle G< and the sample with a mean particle diameter of 5.2 micrometers was obtained (a sample CI is 
called hereafter). The soeclfle surface area of a sample CI was L the average pole diameter of 1.82 ce/'g ami 
a 'meso core field of oi0m2/s and note volume ] 32.9nm. The outside which used this sample CI instead of 
the sample Al obtained the record sheet like the example I, and performed printing characterisation. The 
assessment result was shown in a table 2. 

roOdhlThe 10 % of the weight slurry of solid content was made from, example 4 sample Bl and water, after 
adding a magnesium chloride and 8 hydrate of 5 weight sections and carrying out churning processing by 
magnesium-oxide conversion tc the 100 weight sections of a sample Bl for 30 minutes on oxide criteria mte 
it , it dried at 70 degrees G and the mortar ground. The outside which used this sample instead of the 
sample Al obtained" the record, sheet like the example 1, and performed printing characterisation. The 
assessment result was shown in a table 2. 

rnpkEf] The: 10 % of the weight siurrv of solid content was made from example 5 sample Bl and water, anO 
after adding 3-aminopropyl trfothnxysiiane (made in formation [ Tokyo j) of 5 wMght sections and carrying 
out churning orooessfrg to the 100 weight sections of a sample Bl for 1 hotm Into it, the sample wmco dried 
and oarried out surface 'treatment M 70 degrees G was obtained. The outside which used this sample instead 
of the sample Al obtained the record, sheet like the example 1, and performed prirrt.ing eharacterm&tLon. The 
assessment result was shown m a table 2. 

f0050] The 20 % of the weight slurry of solid content was made horn example b sample sal ana etbanoi, anu 
the methvl eel RGRUBG solution was added 1.5% of the weight garni it mixed so that octadscyi dimethyl 1.3- 
(t Cmethoxvsilyli propyl! ammonium chlorid e (produc t made from Torre silicone) might become 10 weight 
wtfan* to the 100 wkebt sections of a sample Bl Into It. The sample which dried, mid carried out surface 
temUTmmt of this at 110 degrees C was obtained. The outside which used this sample Instead of the sample 



Al obtained the record sheet: Ilk* the example L and performed pdTit|ng,c1iaract^ri^^tioa. The assessment 
resell was shown in e table 2- 

10081] Using the sampk Bl 'instead of seven to example 9 sample Al, the outside whitix added the 
stabilizing tmni shewn in a tabfe 1 obtained the sheet for record like the example I, -.and performed prhuing 
ciniraoterizatioin The assessment result was shown in a table 2. In addition, in a table 1, the weight section, 
to the 100 weight section of a mmpk 81 showed the addition, . 

[0052] 172,% (2-29 % of the weight of SiOvs}, Na20~9.5 % of the weight) of the .eacatopfe 'No, 13; water gl^ss 
of a cDtiiparisoa was diluted with: 32? .% of water, the ediunm luted up with t he cation exchange resin 
(Ainberlite, IR-120B) beforehand used as H- moid was passed, and 3b0g of active dika water solutions was 
obtained. SI02 of this active silica water aolutlon was 8:3 % of the weight. The hexadseyl amines 10.% arid: 
1, 3, arm I trfispi^yl feen&ene 28.2g were dissolved & etnanol ?6,8g 5 arid the lOOg of the above- 
meutloneil active , silica water solutions:, mxs added, agitating -subsequently* This- mixture (Sample D is called 
hereafter). 

[0053] The peak was looked at, by d value ^?ihun in X diffraction drawing nf Sa-nple D.- 'The wet hall mill ^ 
ground Scrapie D and the sample with, a mean particle diameter, of 9 micrometers s?m obtained (a sample PI 
is called hereaitern The speclnc snrlhee area of a sample DI was 690m2./g\ and the average pole diameter 
was i:0mn. The outside which used Dl instead of the sample hi obtained, the sheet for record iike the 
exatnpie : t, and evaluated the; printing property. The assesament result was xhovvn m a table 2, 
: f0O54-J ihstedd..*)f"ihe-s?3inpte : A I of example: of comparison 2 example l t diica gel (the product made from 
Full SHIRfSHIA Chemistry, trade name SAISH1R1A 350, avemge p^ie diameter of 2Tnmi wae used, and 
ntheretobtained the reee.rd,eheet which prepared the Ink absorbent layer with a thickness of about 30 
micrometers, aimiiarly, and performed printing charaeterfzatkn. The asaessmeut reauh was shown in a table 
1 

rOOSS] Instead, of the sample Al or example of compadson 3 example 1, silica itne proauct inme. irom 
Fuli SHIRISHIA Chemistry* trade name S AISHIRi AS SO, average pole diameter oflnm) was used, and others 
obtained the record sheet whieh prepared the ink absorbent layer with a: thickness of about 30 mierometera 
similarly, and penbrmed printing characterisation. The asaessiuent resuh was shown in a table c; 

roosbj * 
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[iS ofth# InvsiUioa] Th«re is 5#fectiv8sess that the absorptivity and optical density of ink are high, and 



a water resisting property aad iightfasrnesa ar& excellent in the record sheet contalrung the ink absorbent of 
this invention, and it. 
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PTrarisktion done.] 



